Introduction
With the increasing age of the global population, chronic respiratory diseases are becoming a major cause of death and disability. COPD and asthma are two major causes of morbidity and mortality worldwide. [1] [2] [3] [4] [5] [6] [7] [8] [9] These conditions impair quality of life, generate permanent work disabilities, and have considerable direct and indirect health care system costs.
A COPD exacerbation is the most common condition that requires hospital admission with the hospitalization contributing substantially to the related economic impact. 15, [18] [19] [20] [21] Recently, the Continuing to Confront COPD International Patient Survey estimated the prevalence, economic impact, and burden of COPD across 12 countries and found that the annual social costs per patient range from US$1,721 (Russia) to US$30,826 (USA). 17 The largest direct cost in 5 of the 12 countries was attributed to hospitalizations. The other health care resources with greater contributions to direct costs in the treatment of COPD were home oxygen therapy, general practitioners (GPs) or specialist visits, and medication costs. 17 As anticipated, the costs for patients with breathlessness, worse symptoms, and a greater number of comorbidities were higher. 17 Other studies have also shown that a significant proportion of health care resource consumption in the treatment of COPD results from hospitalizations due to exacerbations and less than 20% results from outpatient care (excluding medication) and diagnostic tests. 10, 22 Therefore, prevention of COPD exacerbations is considered the most important target to reduce costs. 15 However, the results of a systematic review reported physician visits or office-based visits to be the largest expense of asthma-related direct costs, accounting for 55%-58% of direct costs. 12 A separate study has shown that in asthma, similar to that of COPD, the presence of exacerbations has also been associated with higher total and asthma-related health care costs, and patients with moderate/severe persistent asthma who experienced exacerbations had higher health care costs. 23 Little information is available from the primary care setting regarding health care resource use, prevalence of GP or specialist visits, and attendance of outpatients due to exacerbations for patients with either COPD, asthma, or asthma-COPD overlap. Recently, the Prevalence StUdy and Regular Practice, Diagnosis and TreatMent, Among General Practitioners in Populations at Risk of COPD in Latin America (PUMA) study, conducted in the primary care setting, evaluated the prevalence of airflow limitation in a population at risk for COPD. 24, 25 This study provides a good opportunity to assess different aspects of airway limitation diseases in a large international primary care sample from Latin America. Therefore, the aims of this study were to 1) assess the frequency of any medical doctor visit in the past year, according to several variables in the PUMA population and 2) describe the prevalence and frequency of attendance to GPs and specialists for general causes and those due to exacerbations of either COPD, asthma, or asthma-COPD overlap.
Methods
The PUMA study was conducted in four Latin American countries: Argentina, Colombia, Venezuela, and Uruguay. Complete details of the methodology have been published previously. [24] [25] [26] [27] In summary, this was a multicenter, multinational, cross-sectional, and non-interventional study. Participating sites were selected according to local feasibility based on a previous local availability database of potential principal investigators (not randomized) and included primary care centers (family doctors, GPs, etc.) with no direct connection with respiratory medicine specialists. These sites were selected to reflect the reality of national primary care practice in terms of geographical distribution and health care sector. The ethics committees for each site involved in the study (Comité de Ética Independiente CIAD Morón, Buenos Aires, Argentina; Comité de Bioética Iniciativa y Reflexión Bioética, Buenos Aires, Argentina; Comité de Ética Dirección Nacional de Sanidad de las Fuerzas Armadas, Dirección Técnica, Montevideo, Uruguay; Centro Nacional Biotica, Caracas, Venezuela; and Comité de Ética en Investigación de la Fundación Neumológica, Colombiana, Bogotá, Colombia) approved the protocol and all participants provided written informed consent.
At-risk patients were included in the study if they were $40 years of age, current or ex-smokers ($10 packyears, $50 pipes/year, or $50 cigars/year), and/or exposed to biomass smoke (wood or coal for cooking and heating; exposure $100 hours/year).
Participants completed a modified version of the PLATINO study questionnaire 1 for information on factors associated with COPD. Data on self-reported exacerbations and hospitalization due to an exacerbation were also obtained. Spirometry was performed using the Easy One spirometer (NDD Medical Technologies, Zurich, Switzerland). Spirometry tests were performed at baseline and after the inhalation of 400 µg salbutamol, according to the American Thoracic Society criteria of acceptability and reproducibility.
The definitions of COPD, asthma, and asthma-COPD overlap used were 3. Asthma-COPD overlap: A combination of the two disease definitions: a ratio of post-bronchodilator FEV 1 / FVC ,0.70 and prior medical diagnosis of asthma (selfreported prior medical diagnosis of asthma). For the purpose of this study, the following dependent and independent variables were assessed:
Dependent variables: The use of health care resources and exacerbation history in patients with COPD, asthma, and asthma-COPD overlap. Health care utilization was evaluated as visiting a GP and/or specialist in the past year. Exacerbations were considered as any worsening of respiratory symptoms that was beyond normal day-to-day variations and led to a change in medication and/or any hospitalization (due to any exacerbation) in the past year.
Independent variables: Factors evaluated as being possibly associated with health care resource use were gender, age, skin color, schooling, pack-years smoked, modified Medical Research Council (mMRC) dyspnea scale, cough, phlegm, biomass exposure, exacerbation in the past year, asthma, and COPD.
statistical analysis
Descriptive statistics with absolute (N) and relative (%) frequencies were used. In the bivariate analysis, chi-square tests were used for categorical exposures (independent variables) and outcomes (dependent variables). For comparisons among numerical variables and outcomes, analysis of variance and Student's t-tests were used. For the figures presented, only descriptive analyses were performed. A P-value of 5% was considered statistically significant. All analyses were performed using Stata software, release 13 (StataCorp, College Station, TX, USA).
Results
Participation rates in the PUMA study have been published elsewhere. [24] [25] [26] [27] Among the 1,743 patients who completed interviews, 1,540 had acceptable spirometry values. Only 203 of the 1,743 subjects who completed interviews did not have acceptable spirometry values (11.6%). Table 1 shows the sample distribution and prevalence of any medical visit in the past 12 months according to selected variables. The prevalence of any medical visit was higher in females, those patients of younger age (40-49 years) and less education, greater exposure to biomass smoke ($10 years), presence of respiratory symptoms (dyspnea, cough, phlegm), history of exacerbations in the last year, and asthma (defined by reversibility plus wheezing) or COPD (post-bronchodilator FEV 1 /FVC ,0.70). In addition, visits to the doctor in the last 12 months progressively increased as the severity of dyspnea (mMRC 1-4) and airway obstruction (GOLD stages 1-4) worsened. Table 2 shows the characteristics of subjects with COPD, asthma, and asthma−COPD overlap according to the and asthma (asthma medical diagnosis). The number of comorbidities was lower in the asthma−COPD overlap. This group also had the highest percentage of respiratory symptoms and any exacerbation within the past year. Subjects in the asthma group were younger, predominantly female, smoked less, and had the highest body mass index. The prevalence of medical visits (to GP/family doctor, specialist, or any) in the last year for general causes and due to an exacerbation is shown in Figure 1 . Approximately, onequarter of the subjects visited a doctor in the last year and nearly 80% of those had an exacerbation; only 8.5% visited a specialist with 28% of these patients having an exacerbation. Patients who had exacerbations attended an emergency clinic/specialist while those without any exacerbations did not attend. The mean number of medical visits per year was one among those without exacerbations compared with 3.4
for those who had exacerbations; the mean number of visits per year to a specialist was the same (mean of 0.5) among those who had exacerbations.
The prevalence of medical visits (to GP/family doctor, specialist, or any physician) due to any cause and exacerbation in the last year for COPD is shown in Figure 2 . COPD patients with post-bronchodilator FEV 1 /FVC ,0.70 had a higher prevalence of medical visits compared with those without COPD. The presence of exacerbations doubled the number of medical visits in the last year in the COPD patients using both criteria. GPs or family doctors were visited twice as frequently as specialists (Figure 2) . Figure 3 shows the prevalence of medical visits (to GP/ family doctor, specialist, or any physician) due to any cause and exacerbation in the last year in asthma using different criteria. Independent of the criteria used to define asthma (only wheezing, prior medical diagnosis, or wheezing plus 
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exacerbations and health care utilization in primary care reversibility), patients with asthma visited the doctor more frequently than those without asthma. As was observed in patients with COPD, asthma patients (independent of the definition used) experiencing an exacerbation had more number of medical visits in the last year (twice the number) than those without an exacerbation. The prevalence of medical visits (to GP/family doctor, specialist, or any physician) due to any cause and exacerbation in the last year in patients with asthma-COPD overlap (post-bronchodilator FEV 1 /FVC ,0.70 plus asthma as prior medical diagnosis), those with only COPD (post-bronchodilator FEV 1 /FVC ,0.70), only asthma (prior medical diagnosis), and those without these conditions is shown in Figure 4 . Visit to any doctor for general causes or due to an exacerbation was higher in patients with only asthma, only COPD, and asthma-COPD overlap compared with those without these conditions. Patients with asthma-COPD overlap and exacerbations visited a doctor twice as frequently than those without exacerbations; the prevalence of specialist attendance was 35.7% among those patients with asthma-COPD overlap and exacerbations compared with 29.3% among those without exacerbations (Figure 4 ). The number of visits to any doctor in the last year was 2.8 times higher in patients with asthma-COPD overlap than in those 
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Montes de Oca et al without this condition, while this was 1.9 times higher for those with only asthma and 1.4 times higher for those with only COPD. Similarly, the number of visits to any doctor due to an exacerbation also appears to be higher in the asthma-COPD overlap group (4.9 times higher than those without these conditions) than the only asthma (3.5 times higher) and only COPD (3.8 times higher) groups (Figure 4 ).
Discussion
The principal findings of this primary care study in a population at risk for COPD (tobacco or biomass smoke exposure) regarding the prevalence of a general medical visit or due to an exacerbation in outpatients with COPD, asthma, or asthma-COPD overlap were as follows: first, the prevalence of any medical visit in the last 12 months in the entire PUMA population was higher in females, younger patients, those with respiratory symptoms, those with increased exposure to biomass smoke, a history of exacerbations in the past year, asthma (defined by reversibility plus wheezing) or COPD (post-bronchodilator FEV 1 /FVC ,0.70), and less schooling. The number of medical visits progressively increases as the severity of dyspnea and airway obstruction worsens. Second, the presence of COPD, asthma, and asthma−COPD overlap increases the prevalence of medical visits, with the highest number of visits to any doctor in the last year in the asthma-COPD overlap group. Third, exacerbations double the number of medical visits in the last year for patients with COPD, asthma, and asthma-COPD overlap.
Data from a population-based study indicated an important gender difference in the expression of COPD symptoms. 29 Female gender was a major factor explaining dyspnea and physical activity limitation in the entire study population, as well as in COPD population. Among the subjects with COPD, 10.2% of females and 5.8% of males reported ever having had an exacerbation. 29 These findings may help explain the higher prevalence of any medical visit in females of the PUMA population. A possible explanation of the higher GP visits among the younger patients could be related to the younger age and the higher number of visits to any doctor found in asthmatics compared with COPD patients (asthma 1.9 times, COPD 1.4 times; Figure 4) .
The Continuing to Confront COPD International Patient Survey by Foo et al assessed the direct and indirect costs of COPD (based on self-reported physician diagnosis) across 12 countries. 17 This cross-sectional, population-based study represents one of the most broad assessments of overall COPD costs to date, and the analysis of direct costs was based on COPD exacerbations (treated and those requiring emergency department visits and/or hospitalization), health care professional contact, and COPD medication. With regard to COPD-related health care resource use, patients from all the studied countries (except Japan and Brazil) reported more frequent contact with GPs than with specialists. The number of contacts with GPs in the last year ranged from 2.6 in Spain to 8.3 in the UK, whereas specialist visits in the last year ranged from 1.6 in Russia to 5.1 in Japan. 17 GP visits substantially contributed to the direct costs in countries such as Mexico (30%), Japan (28%), and the UK (26%), while specialist visits contributed to at least one-quarter of the direct costs in Japan (28%), the UK (26%), and the USA (26%). In addition, the authors found that annual societal costs were higher in patients with increased burden of COPD (symptoms, health status, and more severe disease) and higher comorbidities. 17 Some studies have assessed the cost of COPD management in primary care patients, evaluating the use of health care resources and the contribution of medical visits to these costs. 15, 30, 31 Punekar et al reported that the cost of COPD management in the UK primary care setting progressively increased with the number of moderate-to-severe exacerbations, with the health care costs being attributable to GP interactions. 15 The results also showed that total costs and the various components increased with worsening levels of dyspnea and airflow obstruction, regardless of the exacerbation frequency. 15 de Miguel Diez et al reported in patients with COPD that the total annual cost was associated with the number of medical visits (primary care physician, pneumologist, and emergency room) and hospital admissions. 30 In the present study, the prevalence of medical visits was higher in patients with COPD compared with those without COPD, and exacerbations doubled the number of medical visits in the last year. We also found that the prevalence of any medical visit increased with dyspnea and airway obstruction severity. Our results are consistent with those reported in larger studies regarding the use of health care resources 15, 17, 31 and support the impact of exacerbations, dyspnea, and airway obstruction severity on the increased use of health care resources in COPD patients. These results may be explained in part by the findings of a population-based study from Latin America region that analyzed the factors that influence exacerbation frequency in the COPD patients. 32 The proportion of subjects with an exacerbation significantly increased by GOLD stage, from 4.2% among subjects with stage 1 disease to 28.9% among those with stages 3 and 4 disease. The results of the multivariate analysis showed that dyspnea, prior asthma diagnosis, use of any respiratory therapy, and more severe obstruction (GOLD stages 3 and 4 vs GOLD stage 1) were the main factors associated with having an exacerbation in the past year. 32 It is important to highlight that in the PLATINO study, as in the PUMA population, the highest proportion (.55%) of patients with COPD were categorized as mild to moderate, helping this to support the findings of previous exacerbations as a predictor of medical visits in a less severe COPD population. 32, 33 Although the design of the PUMA study does not allow assessment of the costs involved in patient management, it is possible to infer that the greater number of medical visits in COPD patients, particularly in those with exacerbations, is likely to have a major impact on the direct costs involved in outpatient management.
Other studies have assessed asthma-and asthma-COPD overlap-related health care resource use and costs. 12, [34] [35] [36] Data from two studies included in a systematic review reported physician visits or office-based visits to be the largest expense of asthma-related direct costs, accounting for 55%-58% of direct costs. 12 However, Bedouch et al reported that asthma patients' physician visits accounted for a lower proportion of the total costs (15.7%), 34 while others have found that patients with asthma had significantly higher inpatient admissions, emergency department visits, outpatient visits, and physician office visits compared with those without asthma. 35, 36 In addition, patients with moderate/severe persistent asthma who experienced exacerbations had higher total and asthmarelated health care costs than those without exacerbations. 23 A retrospective analysis of health care utilization and costs showed that patients with asthma-COPD overlap had nearly double the health care costs compared with only asthma patients. 37 Similarly, it has been reported that both medical utilization and costs were higher in patients with asthma-COPD overlap than in those with COPD. 38 Our results are consistent with those reported previously 35, 36 showing that asthma patients, independent of the definition used, have higher physician visits compared with those without asthma, as well as a higher number of visits in those patients experiencing exacerbations. These findings are consistent with others, 37, 38 showing that the number of visits to any doctor in the last year was higher in the asthma-COPD overlap group than in those with only COPD or only asthma.
This study has some limitations that should be highlighted. We acknowledge that the findings from this study cannot be extrapolated to all Latin American countries as the study was conducted only in four countries; this was the result of limited resources within the countries and also the availability of centers to participate. Nevertheless, the study procedure used was the most sensible given the operational possibilities in each country. To avoid selection bias in the PUMA study, centers were selected based on available lists of primary care physicians and the study subjects were those who visited a center spontaneously. PUMA was a transversal study and so was only designed to evaluate the characteristics of the patients and did not involve any follow-up; we did not assess any pathophysiological link among COPD, asthma, and asthma-COPD overlap groups or a pathway that could help explain the findings. Another limitation of the study was that patients were asked to remember exacerbations and medical visits. Failure to recall information correctly may have influenced the results. 
Conclusion
The results of the present study indicate that the presence of COPD, asthma, and asthma-COPD overlap patients in the PUMA population increases the prevalence of medical visits and, therefore, also increases health care resource utilization. In addition, exacerbations double the number of medical visits in COPD, asthma, and asthma-COPD overlap patients. Attempts to reduce the use of health care resources and the direct costs involved in the management of these diseases in the primary care setting require interventions or the development of strategies aimed at preventing exacerbations, such as the implementation of smoking cessation and selfmanagement programs, improving adherence to treatment, training patients on the correct use of inhaled therapy, and increased availability of pharmacotherapy.
